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1%1 OfiNKRM COKTCFT* 

Meniorylcss Systems 

A system is called xnemQryless if its output is given by 

where q{x) \^ a {uncticm ofx ThuA, at a givcfi time I! r= r^, the output jitx) depends 
.only on x<f ,) and not on any other past or future values of x(0, 

From the above it follows that the fimt^order density J^iO* 5 of y(') can be 
expressed in Icruis of the corresponding density fjix\ t) of as Jn Sec. 5-2, We 
note, in particular, that 



Similarly, since y[t^) = ^CxOi)] and rtfj) = ^Cxft^)], the second-order density 
./it>ii ^'i; ^ij '2) "1" y(0 «in be dcterininod in terms of the corresponding density 
fxi^u ^if '2) o^^f) in Sea 6-3. In particular 

J-jft J- eo 

The nlh order density /j^Cyi r y«; Jji O of can be determiDed from 
the corresponding density of \[t) as in (S-S) where the underlying transformation 
is the system 

StatioRRrity Suppose that the input to a mcmoryless sy.'iteni is an SSS 
process \{t)^ Wc glial] sTiow that the resulting output yit) is also SSS. 



ProOi> To determine the «th order density of y(t). we solve the system 
If this system hae h unique solution, then [see (B-S)} 



1* • • ^11 ' 



(9-87) 



From the statiottarity of x(r) it foRows that the numerator in (9.gS) is iovsuriant (0 
a shift of the time origin. And alnco denomtnaior does not depehd on d we 
conclude that tho left aide doea not change if fj is replaoed by tt + c. Hone** i$ 
SSS. We can similarly show that this is true even if (9^7) has mom than one 
sotutioa 

Notes 1. If x(r) is stationary of order then y(t> is atatii>nary of order S. 

2, If ifi(i) i« ^tfttieeayy in an iaicrvaJ, ti)en y{i) ift ftttitioiiary in the aAme Intopval, 

3. Ifxd) is WSS statiQimry, then yU) might not be vtatioA rury in any scdbc 



output eqi 

We sh 
If 



Tf yi > 0 ai 



has the f 
±4v^7^. 



where th^ ! 
We ux 

dependent 
Exjiinpft 



We 
and (9-8! 



Figure 
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